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(54) ELECTRONIC WATERMARK DATA INSERTION DEVICE AND DETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electronic 
watermark data insertion device and an electronic 
watermark detector that can insert and detect 
electronic watermark data with a simple configuration 
without deteriorating the image quality. 
SOLUTION: An electronic watermark data insertion unit 
34 of the electronic watermark data insertion device 
stores insertion information to designate electronic 
watermark data to be inserted in advance by each pixel 
block and inserts the electronic watermark data 
designated from an electronic watermark data table 42 
based on the insertion information to each pixel block. 
The electronic watermark data detector allows an 
electronic watermark data extract device 66 to extract 
prominent image data in a frequency region depending on 
the electronic watermark data inserted by each pixel 
block, and the electronic watermark data detector 70 
calculates statistic similarity. An electronic watermark 
data adder 71 accumulates the image data for a 
prescribed time and the electronic watermark data detector discriminates that the electronic 
watermark data are detected when the result of accumulation, which is reset after a lapse of a 
prescribed time or when the accumulated data exceeds a predetermined threshold value, 
exceeds this threshold. 
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b ^ c awsaco m^-r * l^— *£Etrrs s^-r *> 
c a> u ^-^eh^sice® * tux i>* m^r 

* L t — * 0) * * b fffGHiS ^ a ^ Q *fr?ti\ztifc L 
«t"S»Afll*E11Mfci:* 

ItTEBIX JuytZt icSMEff AtiHSEtE^SdEIS $ 

ttfc m ib» a wale <k o r s * *i « m^r l t 1 - * 

* fliriEs^-rfr u 5 s - * ea^fs^ b s« u * -r * 

fcb^Ctfn 7i/-AStt»»llLfcl 

z o>m xm meh^scies $ *t*= «re» Ait isics^ 

ft&A^CtoWrEli*^P^^**t-f*Llz»AS*tTU« 

■*r* lt*-* *e«-t *«^-r l^— * e«*« 

c(D«^r^Lx-*«ai¥Si^<fcoTfl:aj**tfc«rE 
[flf*« 3 ] wew^-t *^ Lf-^ ^tti^eiccfc o x 

»» **tteWEtttttt«««*-S*M r t lz*«lP« 

r sw^r*^-* itriB^ft#©i* 
c <as^-r a> l t— * ma^mz * o r-s B#ra r t <a 
gaumta*: fc i:#>s*tf> *j«m- * - 

1 1= * y Lf-^ £ *ifc*9fi* * ^s-r 
**fl>-ca5*ct*w«t-r*»*a2Eiia)« : F''r^ 

[»#3S4] wew^^l^— **a*«i** itrss 

j£U«-x— £lc#LT/\:7^>#^b£fT3/\:7^>« 



[fS#3S 5 ] WE«*r* Lf »tt«M*fc 6* 
i:to/\P"7>»^b**t/rl5El 7 U— AftftAlMLT* 
— *<D*H*^n^^rtl=a^ft*fTo-C3&^&. TOE 

*««ir*Bi*a2*fci*Bi*a3E«a>«^-r*L 
umotmtatum 

[0001] 

aMM?****^— ^jSAsafc^tfs^-TA^LT 5 - 

[0 0 0 2] 

ttSLV — *yh^ fv^/U- fft'f-f 

(Digital Video Disk: DVD) . Jlttt&J: 

fee f^**^— 

[0003] za>j=a*aa<ca»*i»jh-r*a»s<Di 

[0 0 0 4] Cttf=»LT. fv^l/f-^3^H 

[0005] ^<7) <fc 5 ^fv^;uf-^ r-fe^lj^T— 
^izffASti^W^^L-r— *£LTI*. Pia^a^ 

[0006] Rraftm^-r^L-r— i^lt 

fa\Z&$QX-$&±<DX'foZ>a Ltztf^X. tttfLZtltcm 

«iroixri*liH<ose^b*ffl<-»-e, 
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[0 0 0 7] ZO£ott&Um = F'tfrL'r--* : £7 : V 

$ icsab&t?a«icoi*ri4. wxiiWHW 8 
-241 4 0 3^a m&o&tLitatzi^ 4 Z>$)1> 

¥8-2 4 1 4 o 3^«icga^*Hrt^^afi5S5S^ 
Lfcu^-f^L^-stfAgatt. b***lbi«*<« 

^^x<r-'j>yfsi4, «ittffeia». »«. b^-ta* 

L -r — $ 0) fl X <D m I z <fc o T ft S * 4x 5 o 
[0 0 0 8] d(D J; ? CTIl^lWLf-^ ICS* L 

[0 0 0 9] Cillery* tWLf-5i«hLtl^ 

if-$ * aa-r « - 1 -ejsis*a>*ff#si*£-r * - 
«. SL<i4a«a>«jh**-r«»«jt««*aiiB«i= 

T \f^r^t • "T* — ■ — $f (Video Tape Recorder : 

vtr) .*^©«S*M»r*::£A<Wtt£fc4. 
[0 0 10] C<&<fc5#^a£B : F'r^L J f-- ^Sf 

ri4. a*axs*iTi**. w i a>a*a«4: lt. 

fcf? h (Least Signif i cantBit : LSBirBS 
f. ) U:S«>&t?*,(Dj&<**. LJb*L**<£. Sl^ffi 

e>!4. jcOBB^-^aWB******^* B 

^T^L^--*a>^£sxy{&< ci*<ss-oa&4ti*3 

*a**ofc. Willi. SJjffliS7-f;b*$Si^:t 
[0 0 1 1] Sfc—ttlc. — »jtB«-r— **>*^ 

^3t"Cfc& J PEG (Joint Photographic Experts Gro 
up) ^MPEG (Moving Picture Experts Group) 



s b icm^-r * l -r-s ^i^a**tfci«f-j' i=» 

[0 0 12] CtldttLT. W2 0>tt*tt«iLT«a. 
HMMIW6-3 15 13 1 ***B rflm««>&*S1t£: 
H£gBJ 1=14. IKBBT-r Sra>a«"*-4 7U— A<DH 

[0 0 1 3] Hi 1 14. C©J:3fc»2©«63fca«*B 

COIftf- ^ABisX^Ati* BBt*— £ 1 Olr 
Rff^O^ ^«*B*T* Lf-$ t»Ar sb^-t L 
f-^SA^H 1 Z0)lWfrLf- £»Agfi 
1 1 iCckoTtf ASttfc^atta^-T^L-r— 

*#LTl>4. tWLf-^SAgl1 lienor 

$afcb^Sl 2l4CCDlHii^x«<7lwlH^$HfcliJ«r 

[0 0 14] l^t^Lf-^HASIl ll=AA**t 
fcB**T — * 1 014. i^J~37 1 3"C/^77'J 
*L*o attS®1 414. /<VV7 1 3lZ/tyZ77 l )><? 

l. *aau«-*£M*PSBi s «. aaigs 

i 414. Willie u-A*ta«-r*H-»JhB0)2»B 

co^u— A^^iai-r^o Masai 514. «a3$^tc^ 

U-Art^U^^a^^^tSftSL. A-;77 1 3 

i 6izj:y u^ngasfTorB^-r^L^— *sa«> 

jea«ffofc/i^s*rjt»««i 7^ai^-r^o 

n 6 icctot u^;ugea* t «T*)*iTft : f"r^L j r— * 

3&<a^a^nfcii«i7 ? --^i4. iEgtfasgsi 8icj:y 

B«t— ^*lzE»**t*. 
[0 0 1 5] ■M^Lf-*«IUMl 2I4. W^fflk 
QlCcfcy. STt^Lf-^^tlA^tifc^ 

014. B^A^L^— ^»A»Bi lO$tJffiJSBl 5^ 
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L/- AfiBIHE $ ft £ <fc 5 lc« jESB 2 2 S^tt* 5 C 

[0 0 1 6] L^Ltt^6«2<Dffi*a«-eii. ±T<D 
7 U— Lt*— *A<Stf>&*ftfcl*fctf>* ft 

^■T A* L 7 s — $ * a*>&t; C <t jb<T* $ l^ig^*< & & £: 
[00 1 7] Z0falZ^c%&tj:m : F-tfr^--*<DMSh 
$*§8¥5-3 0 4 6 rtt«S^|S»3$a33cfei; 

t LTOB»mi«*atoat?* 5 i= Lfcaffj^^^ft 

;i/$£^T7c<Dfe&tl-s§-£3*yaiU ««»ia:7-r;u 
* «fflL\ratf>a*ftTi^*Bisij««*» y wr. 

[00 1 8] ZCDm3<Dtt^a^TMi. ■ft£ft»9A< 
fr^ftT4i«A*fttcm : f L r*>L"7 ? --^l*^t?ft-fs * 
fc fiES <Z> 7 U- A IZ O I x "C m^"T L 7 s - * * ffl A V # 

F ( i ) = t ( i ) +a | f ( i ) 
[0 0 2 2] ::t\ alt**— 7 

m&\z& i lCO^T#*ftS^fcaj£#<b LT f 

(i) sf ti) cig^ia*. cft^m^pr^L^-s 
o>a*a*ftfc**ia«a)HJS«*»i:L. idcti: 

[0 0 2 3] CC0£ ? |Z Ltl^ii^tlfcl^t^ 

W ( I ) « (F ( I ) - ff ( I ) ) 

[0 0 2 5]^:, ^^h^aSMLt, K«3r 
-ST-fc^m^T^L^-SStSw (i) (2) A 

ttMHMcSXO (3) ~ (5) 3tfcL*=*<oT3:ai 

[0 0 2 6] 



[0019] ^fefliiiiim*^— **«a*it»L. n 
^-r ^ l 5 s —* *«»&t? w 4 <D&.*&m<&m £ ft r 

U£ (Bgl^ hP-^^ 1996. 4. 22 (n 
o. 6 6 0) 1 3s<-Z>&m) o C0)$4Ott*a»$ 

Lf- ^tfffcfcft&C^lifcU, * t>l". K^-T^Lt* 

y. «7Ltfttfta)«?--rA^L7 f — **a«>at;j:5«:a 

=FIEfT;&SB«fc*a>£ LTl**. 
[0 0 2 0] Lt*—*!* ASI 

(Discrete Cosine Transform: lalT* DCTtBS 
•To ) l-J:y«**dt#lcSC»L. iE3a»ffil=Lfc*«5 
aatirLTfftiiSFftfcS^-rA^LT 1 — »ti^ C 
tlSiDCT (Inverse DCT : KTF\ IDCTirBS 
■To ) *fxoT*«l«S»**fl>-C**. *yMtaa 

izit. ffim&?-$ZDCTiz&i)&&Ltzm}&&m& 

«l«S*tf-#«nHJRL, ^-ft^ftf 
(1) . f (2) . • ■ f (n) £T&o $?>IZ^ 

m^FTfr Lt'— $w (1) « w (2) » ---.w 
(n) £¥i$0#l&1 -Cfc4IE»*Mli«fcy»ttU ft! 
(fcf£L, i =1 , 2, n) (ZOt%T. &0> (1 ) 

[002 1] 

I x w ( i ) — (1 ) 

jb^ASftfc^fiESIiftT--* *DCTlz«fcy^aK 

f (1) . f (2) . ■ • f (n) 
(Z»J6^*S*CDtt t F ( 1 ) . F ( 2 ) % " • • * F 
(n) t~t Z>o f ( i ) fc<fctf F ( i ) m 

T-t^Lf-^W (i) $^<7> (2) AlCLfcA^oTtt 

[0 O 2 4] 

/f ( i ) - (2) 

W= (W (1 ) , W (2) , W (n) ) - (3) 
w= (w (1) , w (2) , w (n) ) - (4) 

C=Wx w/ (WDxwD) — (5) 

[0 0 2 7] CCt'WDW p;iWfl)ft»», wD? 
K<7 h;UwO)lfe^fli: LTL^&o (5) ^Tf 
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[0 0 2 8] Z<D»4<0tt*aWrcfiIt*IHlI«^— * 
[0 0 2 9] »40flE»ftWcSl\tWt*L 

mT-r^L^— 5ia>«uaMtfTox»aMta)*i**fT 
[0030] msott^etw-ei*. as 4 

F (i) = f (i) +Qfxavg 
[0 0 3 3] CCT\ avg (f (i))ttf 
i&^3 «it« % f ( i - 1 ) . f ( i ) . f ( i + 

i) ©itsffl^iasaiofcffl^is-e**. 

[0 0 3 4] CCDcfc 5 lz L-CS^^^^fcmT-r^ L^r 

W(i)=F(i)/avg(F 
[oo 3 6] 1 HS#a>w ( i ) £>&ft]WF 

( i ) * i crtfc^tt^tLtter^o w c i ) £ 

WF(i) (D«M-»H«lfiC£'<$ h;U<&l*^**JfflL 
WF= (WF (1 ) , WF (2) , 
w = (w (1) , w (2) , — , 
C =WFxw/ (WFDxwD) 
[0 0 3 8] :Z*CWFD^K^ MUWF w 

D£K$ hJUw<Dffc*MIfc LTLN^ 0 tttt«»«*CA« 

[0 0 3 9] »4*fctt*5<Dffi*&«l=.fcy» A£*t 
fclWLf-*lt »30>«*a*BI=J:y»A**L 

T M& £ *t£ C t It MPEG tt*Ht9BM \Z lt 

& D C TffiSfftlza^-r* LT— * ft<*AS*Lfc»^ 

[0 0 4 0] ZtllZtjLXm6<Dft*&WitLT. 



* L T- * £ tttt f £ - £ * £ M P E G t- Ale 

[003 1] C<DS5(Dtt3fc&ffi|CfcltaMPEGvX 
Jfil«£ 8 x silica ^icttfiJU C<&:7r-/££ 

fcffisi^ jsit* d c Tffiifto^saaS'eAc^a) 
aa»*»a>«i^to)A^&i«(w. f (i). f (2). 

f (n) m^-TA^L^-^w (1) . w 

(2) % w (n) S¥^OMl Xfc^jES^cfc 

yi^ a * i izoint. (6) asttjw- 

[0 0 3 2] 

f ( I ) ) xw ( I ) - (6) 

•T^tD*,. MPEG#§i«VS<D2frM^b^(7)^P^^<7> 

F (1) , F (2) . F (n) i:«o F ( i ) <D 
5a«3^(Ditfe^fiIa)^^fiI$gP^¥^a v g (F 

( » ) ) t lt. m^-r^L^— *w c i ) £&<b 

(7) ^ICLf:^otSffitl)o 
[0 0 3 5] 

i ) ) - (7) 

T. &(7> (8) - (1 0) jZlZLtztf^XnthTZo 
[0 0 3 7] 

WF (n) ) - (8) 
w (n) ) ••• (9) 

- (1 0) 

tfWIIMM 0-1 9 1 3 3 r^ri>$ 

©hm^-* ****** ki*. mpeg 
&^itmm<DR=Fit&izn=?'-f * 
m p e Gte&&ma>&.&=f-ibmiztt'ffr lt*-* ofe 

fi^Hblc «fc & a^-T * L CD>8 * £ Hit -5 C £ *« 

a^-r & l x—* ttds»a©«T * Kitr « c <t 

[0041] ^ bizc<7)ffeic^pjm^m^-r^L^— ^ 
$»Ar^m7<Dtt*aw^Lr. w^tf^BB^i i - 

5 56 3 9% v 9 rfv^;i/f-^(DI>3-Ki/Xf 
A£te$ftL*:i2te&f*J IZI*. NTSC0)J:54Sa7 
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fiT*— LT?-f — ;u Kr«hC, ^ti^^JCLf:: 

ri^So cfticcfcij. MtciBXttllMt'e i o(Z>js@j« 
x-s izaaom* Lf-^ a-t * c t a<-c ^ 

[0042] £C5T% -«Mic»B«i*»itB«<fc y 
*M j«ET**«MlflE3WK^ 1 5 AB<0»je*HSI=» 1 

-rat. n¥?frLT—5tmit>&*ixtz'&mm&<Dm 
Lfc»2~*7.<ott*a«-crau ^Fpjffi^m^-r^LT 

«9<oatS*«**l^ ^J£I§«<&IiH£3&<b$l*-CL 
i*BBffiB»Ba>*J*»ic«#r*fcto. ^ca&gdo 

[0 0 4 3] fCT?K8(Da*afftLt, «*J«*M 
?1 1 -34 1 45 2-94X1 rHH««^-r*L^XT' 

Aj izli. BKft^lbS-erft^CB-efi-^L/— 
*-**LiF— *<D«9*»<aatoMK W^il!lT*CH^ + 

bbc:b < l x— * a)fi§$iio^f£ii^ t 

[O O 4 4] 

[^^L^Ht^SI] ±*LfcJ:3i::KB« 

-f;u*«aic<fcori»***tfcy. se^cd^u— Aizm 

[0045] »4-a6<Z)«3feaWeJ4. 

b«m Airo^-caRoB^rA^L'-r— *sa«> 

*ifca*, a^iLor*aB«a)iBiia)*<bA<*-r*^^ 

[0 0 4 6] $bic£fc. m7 0)tt^S[W-ei4. B*fc 
Lf-^ &a«>&tt c £ *<t? * « 
4600). BB«M»*flO»ttlcJ:y*fl!)5tS*#atLao 
ft£BftaBXa«4b*a«>&SiLfcm?r*L 
5 s — * a>&ajisg£t£T s-trc o 1 5 hba<«£ 

[0 0 4 7] C4llC»LT«8 0>tt*atB-CI*. il^ 

36<b*i*fti*«BT?*? u— Lf-^ (Oil 



[0 0 4 8] L^L<P^&*8 0>tt*a«-CI*. ?!£« 

b < a*>a**Lfc«^r^ if-^ ©OTtwflsr 
B»*Bic.n-aaf!>a**tfc«^-r^LT— * 

c fctfflricBB-T - fc3b<BBt 

tf*tt*Jh.*^#»BOTHrc*oT, -fiStttS*L£ 
<tt *0>&-C*tti * £ 5 ftBflE<D«*-r * L 7 s - 
* <Dfl-^*a^iit;i: l*ofc«tt«*a>ilSjE<bSB* C 

SSSLTl*5C£**&. m=F?frLT— Af£ 

a*c*L*w»«t«a-c-e#«f£ctB«HB«cBB*»* 

[0 0 4 9] *Cr*SSWa>B«li. ttUdtLftt^B 
*BKr*fcfctl^ BBft«rt-C-e*4«ltB«*ft 

left*. 

[0 0 5 0] 

W«**t4fci0©f«] B«aiBtO)**t 
I*. (-f) *»»«LfcB*^P^^^tl=1 ?U-A 

oisf-^ tBaBBwcjtB-r *Ba»««*a* 

^A^BSR^ay^^H^lc^JSL-caA-r^**?- 
T^L^r-SSSS-rafll A«ffl*ffiffl*r**fA««I5 
B*B4:. (-) BB^n^^c:t«c»A«fflE«*a 

- * * -r* l x— * se« *a**& a« u a r * 

-**Ba*«*K»*BI=*oTBa»««l=Kft* 

ttfciift^r-* i=»a-t *«^-r Lf-^ » A^a<t 
[0051] r«=*3%»*ai EmooBB-ei*. s^-r 

)Mf-«PX«i:, B^r^L^-^Btt^BtJ* 
A1^giSfr£f£<h:£^lT. **t**i*6 A^C«>a»(Z)« 
Tt^Lf-^i, ^btTt^Lf-^Ot^bl 

ItT L x- ^ 4 » A«« <h *fB« $ * 4 cfc 
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o\zLtz Q fit, ■t-^l-t— *a«m**ai=«fe 

-[0 0 5 2] »*9 2EBi3)*«tlt (-f) fe&*C 
f 4«T-"f A^Lt 1 — *E«*«t. (-) mttfrL? 

[0053] rft3b%»*S2EKa>*wctt. m^-r 

^Lf-*«WiMi:, »AtS#fiE«¥f££m^-r*>L 

n l fcii^ ? p ^ * r <t i= if a $ *t « m^-f^ L ^— * 
*i««*-r^L^— **E«-r*«k5i3Lfc. fit, 

a>jixsk«4ii= $i *in*-r & - 1 1= * o 
m^-f^ur-* Ee^®icE«*^Tt^*^r^ u 

lt-* *<«ai * *tfc*5* * ast « * o\zl 
[0054] m*m3&n<D%WT*\*. a*S2Eaa) 

[0055] r<p*>*ni3ita3E«a>*w^tt. 



T. -Mttffl*ntt<rt.*iaii»as*2|i4*3<i:SaiflE<D 
fc^TfrL^— &as*gJg(D2IIE<b 

[0 0 5 6] »3Ra4E«0)*BB"Ctt. »*9liB«© 

HI*. H«^r— ^ic^LTfiTtbSfroTA^m^Ptfr 

[0 0 5 7] *-ft:fct^3R«4E«(&*W-CI** R*gi 
1 Etta>*HI=:«fc ot§ii^P ^ <7 izfllKDfit^m^ 

£ SMPEGf- S0)«fc 3 I^SM LtSStSC 

t *<-c # * m^-r ^ Lf-^ n asm ^ct^ 

[0 0 5 8] tt#«5E*(DWS-Ctt. «*a2*fcl* 

st^^3Em<75mT--r*^L7 ; — «*-ra* 
[oo5 9] -r«cte%Bi*a5E«a>*?a-ei*. mpe 

G^— ^<D«fcoft/\^"7>»^b*4xTEEI6*tbfc«&« 
MM*— *fc*JLT, ll*a2«^f*ll*«3Etta>M 

[0 0 6 0] 
[^^OHJS^J^IS] 
[O O 6 1 ] 

[oo6 2] oil*. **wo>— se««icfeit4«^--r 

I«30^kxk (kl*g«ft) ®*^p^^c:i:rz^ 
§jL^is«^— ^ 3 i izDCTSfror«aa«*i=JE 

m-T4DCT^§§3 2ir. DCT^»§§3 2lcj:yfl 

a»fa«o)#«#c:fci=#&*LfcDCT«ft**^b-r 

4*^1b§§3 3 i:. l^b*tlfc*DCTS»I^LT 

[0063] ^ssjswi^eitiw^-r^L^— $ 
a^^?t±4fcaft>(c. a^f-r^L^-^if as§3 4ic<to 

21?ifct4i8i^k*3 5i, 21?ftS35l:j:o 
XiKi^bSnfcBaSflE^ODftfi^I^LT I DCT 
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£*to-c£jshj«3 6 izt$^xmm"r—$ 3 1 IzXfc-f 

%&UOk x kMmyayCHb'SrfLW&'T— $ 3 7IZ& 
»-T4 I DCT^»S§3 8££iiii;lTU^o 
.[0064] $ fcl^ZOa^^Lf--*** ASHI4. 

tod. m^-f^L^— S*f AS§3 4lz < fcoTS : Pf^L 

ffi^r-* 3 9 «£j£r >«HMfc»4 0 £«gx.T 

[0 0 6 5] *&lC*fc*Slfi«Jzfcl+S«^-rA^L-r 
-*tfAgMI4. fcb^Wn^j (j!4. 2iU± 

a)«^-r^Lir— 5« 4 1 1-4 1 jA«»tt**U 
TL^^m^r^Lr— £ "t— ^;U4 2 <t. tWfrLf 

3l=<fcoT«**-J&*L7— ?;U4 2lC» 

7-*» AS3 4(Z < fcoTlJ«T f — A£*l£o 
[0 0 6 6] DCT^M3 2lt lE£^&<t: LTCD D 

* 3 1 ^&*HSft»fiE#<Da-y--f >M%H»%&t LtS 
[0 0 6 7] *^b*3 31*. ^(Dcfc^U^^^fcDC 

[0068] m^-TfrLT—zm as 3 4ii. a^^bs 

3 3 lc*oti^ft4*ifc#flit8*»©D c T&mz 
mt^Lf-*»AS3 4tt, KiB«3 0Skxk 

Ji^-T 4 » A««#fc & * C to SS S *tT * . 
[0 0 6 9] 13 2(4. CCDm^-TA^L^f— ^»A*ICS 

C0)Jf A1S$S5 0IZI4. mm»3 0(7)1 ? U— 
A£kxkH*?P*;/£r<hi::#9JLfcAxB (A. B 

fi*-4*#A*KS**LTl*4. BUD«3 0(D£ 

±R(D^P*^5l^«ai:, mi ©tft^Lf- 

$4 1 i. WLaCDtt-ffrLT— Z 4 1 3. $2(Dl^t 

[0 0 7 0] nttfrL?—' 4 3(4. *T-<b 
§§3 3 T- jmb £ ttfcSaKStHlgEcOlIft-r-^ tWD 
ct^S»(^ol>-C. JK!itt3 oicfcif^P 



t^if- >f-?;i4 2*^6»y uju a^r^LT 

-*#A»3 4lC««-r«. 
[00 7 1 ] -flglz. a*SBBttli« EIMZKHW4BH* 
7— 9l*&Hfi<Xi*fcto» U-ACDDCT Scle- 
ra (z^&com^-r^L 7— At4i, *-0>iSmt 

Gertie ELM^ttBa^ttt^a^r^L^— **»a 
[0072] S3 14. t?tAaf- $7— ^;urz«» 
CD-C*4, mi OtW^Lf- £ 4 i j(4. I1&7— 

* (c^-r 4 Dcncfco TxasftfeJixftflma d c 

T*«t*tt**tl-»L"C, " + " . "0" . fr£ 

^p^^r<t(z. ffi«a>ffiL*«^*L7--**j*AS 

-gr&ChlCcfcoT. ^tl!i?tP^<DDCT&&^;h^;K 

(c^ Lr-^icom^-r^ Lf-^ *»A-r4a-&icit-< 
~c. ®it<7>&<b£iEi&-f *><> 

[0 0 7 3] C<Dcfe5lC«T-r^L7— *»A*3 4 

(4. His«3oa>»«**Lfc»iB*^D^^c:^^ & 
n m y □ ? * a>ttiti=**js l t & *> * c tow^-r ^ l *? 

^> feck tfHa»*»i-i3t^r«iia>«t\«^rA^ ut- 

T«»(zjf A-r4cfc5l=LT^4o 
[0 0 7 4] bi l^MoTUi^^lSit4 0 Xft?1bS3 
5(4. ±^Lfccfc5(^m^f A^L-?— *»A»3 4(cfc 
o tiWLT-5i *<»A**tfc*flaft*»0) D C 
T«»lC»LT*^b»3 3-CfTofc*^-fti:l4ffia)ai 

«-^jR»fiE^ d c t ^ajzffl^r 4i£a^-^b7-^ s 

[0 0 7 5] I D C T 5cJft§£ 3 8 (4. ifcfi^HbSS 3 5 \Z 
cfc o T Eit^Hb +L/-^*^<b7-^ C^LtDCTl 
»§§3 2T-frofcDCTl::**jE-r<c5 I DCT^fToT. 
mT-"r^L7— ^ A<lf A$tL/ck x kiSj^P ^CD^r 
^ii]*^-^ 3 7 S^«-T4. 

[0 0 7 6] — /N?^>#-EHbS§4 0(4. Jl^Lfc 
ck 5 ic«?-r» Lf-#» A«3 4 i:<fcott^ L 
7-^ ^»A«*i.fc#fla»a»fl!)D C T«»0> 1 -X5t 
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[0077] z<D&5\z*mmm\zt$rt&mttfrLT 

v5Zt\zftmLtzM&T-$ 3 1 |z**U DCTUS 
• 3 2TfM»R«»a)DCT*lli:»L, S6I=* 
«t»3 3tt«kt*. -tut, CtUcliS^r— £ 3 

-i <dji ii&3 oicfcitattBi-ttJCLTfc&A^ttB* 
"TA* Lx— $ 2 |:M**it l**B^TA* L 

x-*£ifAT£o c cd j: 5 m^-r ^ Lf-^ a<s a 
ft»a**fc»3 s-efi^b»3 3ic»j£uriSi«^b 

tfTOfcflL IDCT«ftS3 8tDCT3ESS3 2lC 
*fj£Ltr I D C T Zfr-DTSfiLm&'T—Z 3 7 
-?5. JEltr— *3 9fcLT«ffLfc^»*l=l*. A7 
T>W*ft«4 0-e/\^v>»#5iJlcJE»t" 4. 
[0 0 7 8]«l\t, CCDm^-TA^L^-^ffi ASMI^ 

ct: o t if a $ *l fc b ^ -r ^ l -r - $ z & Hi -r & a ^ r ^ 
[oo7 9] H4i* % *na£0ij (- » it & m^-f ^ L 7 s — 

KB** A* Lf-$ A<» A £ tifc^tfiSfi^-- * ^/n^ 
v V^^blZcfe y £18 LfcEtt^r-* 6 o i:^Lt^ 
*b*fr3«*b»6 i B«{b«6 i ic^TS^b 

**LfcasSft»«<DBi«-T— > sffifi^^b-rsaa^^b 

S§6 2<!:. a5*^b»6 2lz^-DTaS*^b**ifcHi« 
»J«#<D#S^lCttLT I DCT^ot^I«6 3 

[0080] a^bssitt, m^-r^L^-sjfAg 

M<D/\:7-?>#-5HbS§4 0T:^T^fc/\^-7>^F^b(z 
#JELfc«-SHb£fT5 0 

[008 1 ] j£S*<bSS6 2li. m^-TA^L^-^Jf A 
KB0)XS?-1b«3 5ir^«0)t^T*fcy. tt-5HbS&6 

fc»*<b*l±i£a>i£**fb*fTo-C\ m^-f^L-x— * 
If Agl(D D C T 3 2l:J: otS8 £ ft 

m^dc T^stizffl^-r sauwbT-* **iar 

So 

[0 0 8 2] I DCT^»§§6 5li. l^Lf- $ 
^Lt, B*^Lx-*}fAgBCDDCT^jftSl3 2 

■e^o^DCTiz^js-r^ i dct^ot, b^p-ta^ 

[0 0 8 3] **««U:J3lf4«Tr*Lx-**tt« 
Bl*. CCD <fc 5 IZ LTi^t^ Lf-^ CDff A ^FftfclD 
^6 3S^$ti-^,ci:A<T^Si:t^l^ C<D*fA£ 



[0 0 8 4] ZCDfctf). «W*L-T—*«ta«BI** 

fflSnfcBT-r3b>Lx— *36«BTSa>«BI=*»*tt*» 
tt^r—$T—Z?)U6 1 hi l::*LfcB : Fr**L■r— 
* m ASB^B^-r^ Lf-^ ^-^u 4 2 £ 

<7> 7 s - * A<IB1I £ Lv 4 B**A> L x— £ x - 6 

B*-r * Lf-^^ Bftfttt-r ^ a*-r & if-^-tzu 
a tb $ *ifca*-r a> l * <t ®*-r a* if-^ti/^ 

«««**HJ"r * C £ l:cfcoti^Lf-^ StikEti 
T£B*-fA>Lx-$&tiiS&7 0<h. B^-^Lx-* 
tttU87 0l=J:oT»ai**Lfctttttt*«lflt*-3E*nil 

f£it»*Jta»-r*B^r^L5 s --*in»»7 1 B* 
t^Lf-*lUH!l7 i (DBMflJtfM^fc^Ctoft 
#> 6*tfcHflli: SitfcL-tOitReaSB^-r Lf- 

^a>attjfl3eeiR7 2^ L-ctb*-r*flS*7 3t^i 

[OO 8 5] B^-TA^LX — »iU86 6(*. 
L/=»A««£K-fl§£lB«LTfcy. C0>»A«« 

iz^^iNTm^A>Lx-^*aa3-r^o -r^^*.. b 

2I^^Lfc < fc5lci 7U-A$k x kI*^P w ;^ut 
lc5rf»JLfcAxBfi(D^P^^(cotNr. lfA*ff8£# 
BBL. If A$4^4B : ? L ^A^Lx-^A^-^7)^(DP±^ 

ft^fTt>tl%/tab. 1 — — CD"^"A N Lx 

— £ A Lfcil^l^P v 0 <Dm$L»m&<OW&iT— 2 

[0 0 8 6] « T t^Lf-: *«tU»7 Ot?tt, B^T 
^Lf-^tU^^6 9lCcfc-Qt, B^-TA^Lx-^x 

— ^;U6 8lc*6A^i:«>»M*tir^*B?'rA^L J r— 

tu*. fit, ttaix-^x— 7t\,e 7 

[0 O 8 7] iTt^Lf-$ttlSS7 1 It fcbA*C 
»»«>64ifc-ftttlin»ttl^ B^r-TA^Lx-^gltlill 

7 oi=j:oT*ffls*ifc«tt»a«aE**ain»"r*. 

[0 0 8 8] ¥i]^S&7 3li. ft&A^C«>HBfilA^SS*tt 
Tfey, t^Lf-^tt»S7 1 A^«fS*tL-&SR 
«ao»ffltit«L. Hffl*lix.f=i:*B^-rA>L7 ? -^ 
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$#g§2 O 0 1 -27 5 1 1 5 



[oo89] ::t% mmmnmit. ±j£Lfc-SB*M 

[0 0 9 0] B5I4. M*.tt»BB¥l 1 -5 56 3 9^ 

^«f3BB*s*tfctt*a«a) wr*^ uf~^ cD&asn 

rcm^^L^-sssA-t&t. »ajs*.«:i^»**« 

*c-o*smsm-ci*. «a*3»flE©«*r 
fii.h*ti-Sfctf>. SRSin8:£m\ c<DiRajta»HliCcfc 
[00 9 1 ] B6I4. *HJ£«lcfclt^a^--r*>L J r— 

b 4 (^Lfc*ms«ic fcit^a^-r^ l^— * siasfi 

fcttnli, 1 :7U-A£#«LfcB*^n?2<D3*H 

JWW7 i -c-swMrticjRawDKu ctL^^ai^ 

[0 0 9 2] JilT. C0)J:3<Efllfifc<D*SlB«(-a3It* 

4o 

[0 0 9 3] 0 71*, MPEG^0>##<b;£3£IC.fc& 

B (b) 14. 9)\,— 7-7tZ?- fcf*^* (Group Of Pic 
turei&T. GOPi:ISt 0 ) iM«f»^^$ 
^-To SB (c) li, e***Jl<DHi«-r-- 

i^b (d) I*, x?4xmo)m& j r—. zomfiL* 

ito HB (e) 14. 7$ P^P y^lfl)I»f- 
mdL&iFiTo 0B (f ) 14. ^n^JKDBtf^— 

[0 0 9 4] mm (a) le^fv-^XJite. i>— *r 



>X • • zi — K (Sequence Header Code : S H 

C) -Ctef^GO P £4 ^>X9 0£*f 

"T&o :o)v^>X9 014. flxli 1 0(DM|g»ir— 
$<hfc£o ftGOP©5fcmcl*SHC*<»AS*l. MX. 

[00 9 5] ma (b) |:^tGOPlO)GOP9 1 

14. v-^>xi(DGOPtftot, mg.mmt$&zf& 

Afc£lM4i 7-<-;iKtfc^ 

— h ■ 3— K (Picture StartCode : PSC) 

1 fc?£^<V (Intra-coded picture) . Pt'^^-V 
(Predictive-coded picture) . Btf^^-V (Bi direct 
ionaliy predict i ve-codedp i cture) <D 3 !1S<0^*C 

^p^**tt-cDCT*fftv aafiri^fcMa-caT- 

[0 0 9 6] 0 8 14. MPEG«*tf8tfcif*l4W 

^u— Artie i trs^-v. p^f^ BWfto 

3M(DI«mfc**l*. I e^-flttUfcLTlff 
4Hb£*i.«. Pe^^A-^J:^Bt 0 ^^^l4»PBlWlcSI 

*B«*«fcLT*#<b*:fc*. PWf^ 

(4. a*«T«9 5i=*y. H»nm=iita>iiifli«#mi 

• 4:Lt»#<kS*iS. BfcfS^I4. i£*[Sl^ 

19 5ic<fc^^r B 1W(rmr(Dij«a)^^t,-r. Jffi^fii^ffl 
9 6|z«fcy^WMlcaa>lI«$t»#Bgli«i: L"C»»ft 

£*i£> 0 GoptDStoc^e^^^^ i e^f^ti, - 

[00 9 7] B7|zJ|oTSWH£«lt5o f^B (c) |z 
7fz-f£<7?*m\*. GOPi0§Wft92t*y, 
-ttt-fttX5-f^ • — h • 3— K (SI ice Start Co 
de:&LT« SSC£B§-r o ) -C»**«tt<D*^-f X* 

& wasting. &xtwxi4. B«ttflt?M<DJiuft 

£tt&ttaG>7£ WJU (Macro Block : JilT. M 

«ffll4, SB (d) iC^-TcfcaJZSSClzlSKX^YX 
JliaTlCfe-&7^7 P^P^/^7 (Macro Block : JilT. M 
BtBSfo ) 9 3rtlZfc^ 0 

[00 98] SB (e) |Z^-rMB®l4. X^-TX®$ 

IftSCb, C r S^-r^P^^JS^2 0(Dtt6 0<D^ 
□ 99MlcJ:y atP$nS« S-^P-y* 9414. MB 

(t) ir^r«fc : 5ic8 x ammyovt ztizftmz 

tt. :o^Pv^*«DCT|||»4«ff*3hi. »BX 
3fP^TM4. 2*5cDCTaJ»^«feyffla»«»OD 
CTff8tLTt»S*l4. 4#t»^fcDCT 

«ai4 2»5c£fc*fc*^ c*t*«Haaja»*^joi3 
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4#BS2 0 0 1 -27 5 1 1 5 



<. HaafiK»36<JS<«:4Si:DCT«»A«/j\S <«:ft 
fctfu IWbtS C i T D c T«»A<*4: 64»i« 

[00 99]|g9[4. DCTi:«fcottft**lfcDCT 

^ftKO^TDCT^&^bftSo " 1 " <7> 

ttfil*. DCTtftfl*0)DCtf»$*LT8y, 

3B«i=*y. T*iRii=t^<iaifaiE*iRia)DCTSE»« 

fifr£S£fttetf> "2" , M 3" , "6 4" CDJUI? 

•C. r*t)%DCTiE*1B«a)»«^6»«l-l»**ft 
IZv^+f^gft^aC^-e. 6 4ll<DDCT&&ft 1 

*5c»«i::«»-r * c fc *<-c# 

[0 10 0] COji^cCMPEGiit^b^ 

*ifAgMI4. DCTK«»3 2lz € feyJBH«3 

8 x 8iU^^a^^ ZIt\zftmLtzmm7nv<7^—5 

t*4ISf-^ 3 i |c»L-CDCTSE»SfT-3-C. m 

SM«(ODCTflE>[|:tjftt«. DCTRM32I: 

*or*»s4xfc#«a*a»©DCT««wfc s^b 

[01 0 1] ±^Lfc<k5l^ m^-f^L^— ASS 
3 4I1 BI»3 0S8x8i*?n7^"i:l:»IIL 

-So ■^f^L^r— *»A»3 4(4. *T-1k£*tfclHR 

^ n ^ /; 5?—^ (ojBirtt 3 o (zfc it lt m 

2 Ait«icE«* tifcrn^r^ if-^ ftm^ 
-r^L7 ; -^^-"^ r ;u4 2*^6»y ffi-To tut, co) 

T— ^4 2»&Bty iULfctWLf-^ ^ffAt 

So 

[0 1 0 2] 01 014. ^SJSfiWI-fclt^S^-r^LT 1 
S c £0J:5l3«^r*L-r--*#A«3 414, *tf£ 

ftrtctw^Lf-: *wft*t a-t^o rftfc-fe. 

oT, I ££5 1 -V(DDCT&&I4 I frt> I +Wt54. 

«Mt«3 3T?»ft*ftfcB^f^©S* 
M*©DCT««:, IWLf-^w^SAt^ 



fcft*. **fc«3 3T?fi^b**lfcPfcf£* 

t<D@a»fflao)DCTsai:, st-t^l^-sw* 

»A"T*c:i:lz«fcoT:. Pe^^V0DCT^fSI4P^ 
6P+wi:44. *«»«-CI4. frtf* ^*0>Hi*:7n 

4xSo 

[0103] ^0)cfc5lca^-r^L J f— ^A^A**Lfc 

l=J=y, *«a»fil»fl)DCT«*lC»LT*^b»3 
3r^T-3^a^b<h(4i£cDj£a : ? 1 <bftfi : ao ■£* Lt, l 
DCT&&SS3 8IZ<fcy. DCT^M3 2t^ofcD 

cTic*tJS-rs i dct£*tot. B^-T^L^r— 

]f ASftfcB x 8i^^P y^CD^dtHUfc-r— $ 3 7ft 
^tl)o dCD-£/£!H&T— $ 3 7I4. ftjMML3 6 0> 
a^*«lC«*-r*»»«*lC»LT. DCT^&§§3 
2lZj:oT»iya3**lfcJlli«3 OlzfeltSBUfc-r— * 
3 1 0>a*«l*lz»lCLfctt«l3»tt4n*. -CD J: 5 
ttftft* 1 A*TI=ff5 Ctt\ I^U— A<7)«- 

titz m^-r ^ l * *<* a $ *t s o 
[oi o 4] Ltc«fc ^ i^m^-r ^ # 

m A $ *x*:$JSIS« ft2MI fc 4 IM4«#-T 4 *= *>C:EEi8i 
"T^li^fci4. /\:77>«F#fl;»4 0l::«i:y. ^^r— * 

-x— £ |::I4JEI*«F*B** a£«Ka>d>ttl*-T— * 1-14 

»U Ett^— * 3 9 ft£j£-T£o 
[0 10 5] Z.(D£.?lztfiA2titzm : ¥-?frL'r 

ifi L fc £ 5 dS^-T * L^r—$ A $ ft 
a#ft«6 1 CZj:y«P^b**tT£E 
$g^^frE$gx— ^ 60^b8 x 8lil^^Pu/^<Diii« 

*fc*ff5. I DCTSM6 5IO;iJl^t 

*Lf-*» Agg<D«^bSS3 3T-frofcfi^^b<tl4 

^CDiEfi^ibftfToT. 6 3<DS^«B«I=»JC 

n^x— ^ 3 i o>a^««i=»JSLfcttai-»tt*^ 

So Ca)<fc54»^$1 ^U-A±T(Cfr5o 
[0 10 6] ^fA4n/cS^-rA^L7 ^ — frftSfcfc 

*6 1 ra^b^tifca^b^r-^^^B^-r^L^r-- 

i=*Lfc»A«atH-rteftEttLTj3y. cosa 

X % f^-a^-r^L^r— ^ft**ALfcil*^P-y^<0^ 



(12) 



ftffl2 0 O 1 -2 7 5 1 1 5 



ifta««<DDCT«aH±£»«r*. 

[0 10 7] Ztl\Z&y % 1 7 U— J±<DtpX'f5\ — <D-?fr 
L^f— **»A.LfcB*^Pt;^fl)HKa»«l-fe<+* 
- ^Sa>DCT«ao^S6ttlLr " + " «*41M* 

M*IC«ofctt£fc4fctf>* DCTfiia^i:l:fc 
63M:«>*ae)6*tfcH«[*jBiLfct*l= " + " «L &4 

tt-r— *ir— ?;U6 7|z»tfrT4. 
[0 10 8] 1 A<7)±T(7)lJ*^0 V^t-^t^T 

SJh.4*. L-r—saaj* 7 otttttftasg 
^t^r— ^tu^^ 6 9iccfco-c. m^-r^L^r— ^t- 

WW= (W (1 ) , W (2) , W 
w w= (w (1) , w (2) , — , w 
C =WWx ww/ (WWDxwwD) 

[0111] ::t'WWD h;uww<D*&*frfI* w 
(13) *-ejna*tLfctt»»a«fltc^ m^-r^u 

¥-*aa^S&7 1 |C{£|&£*l4o 

[0112] m^pr^L^— ^m*»7 oi*. fc&A^c 
A-sRMKitm^-rA^L^— *am»7 oi^o-tir 

• 7 3|::a*T4. ¥0^§S7 3li. «^-*"*L5 ff -*in 
ITSI7 i »6ft|fe«*t*JR«tttl]r«tffe6^i:AK16& 

fairs 7 1 -c»«tti3($tt«-£ttn«saLfe 

[0 113] »±KW.LfcJ:5l=*Sift«ll=i3lt4«^- 

cunratfttrr *ii*^a ? * r t icfc 6* ca&*?A 
ca)»Ait«ica6-^L^Tfc&A^i:ae)ft»**Lfcaa 

fflaa«*rca3t^r#iB*^nt/^iz»A-r4J:5 
icLfeo fir, ctL*«ta-*-4tt*r^LT— 

9% A»3 4lzE«*nfc»A1t«li:B-rt»®»Afll 
AS*Lfc«M"* Lx-* left?? LXRBJ-r 4 

■aa*«a>iii«T— 5»*aB-r4. a? & l 

x— $ 8 fcE«aF*i.fc*«*"r** L^— $ ic 

»LT«tt«a«aE**tar*. fit, c^m^Ft 



— yj\,6 8lrfcb*^l:^^&$ft$ttrl^4m : f : ■r^LT ^ - 

ttU-r— : frx— ^;U6 7i::tefc*£;hTl*4»aj7 r ---$£ 
(DfBOttttttHWfiESJWi-r*. 
[0 1 0 9] gtstMUGlgl*. fllxtfs x 8DB*^P^ 

o d c t sao> a *ffla»ja»a)«L^ 
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